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(54) DIGITAL WATERMARK IMBEDDING DEVICE AND DIGITAL WATERMARK DETECTOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To efficiently imbed watermark 
information even when a large block size is selected. 
SOLUTION: An imbedded position selection section 1 1 decides an 
imbedded position (u t v) for watermark information in a frequency 
space independently of a frequency component. A frequency 
component variation decision section 12 decides a variation AF(u, v) 
that denotes to which value the frequency component of the 
imbedded position (u f v) is changed. A pixel value variation 
calculation section 13 receives the imbedded position (u, v) in the 
frequency space and the variation of the frequency component 
decided by the frequency component variation decision section 12 
to calculate a variation Af(x f y) of a pixel value at each point (x, y) 
of a picture being an object of imbedded watermark information in a 
pixel value space. A pixel value conversion section 14 converts 
picture data according to the variation Af(x, y) of the pixel value at 
each point (x, y) in the pixel value space calculated by the pixel 
value variation calculation section 13. 
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(54) [sgwco^iw s^^baa^-gB^z/ii^s^b^ta^e 



(57) [5ft] 

(4S (u. v) £;*5£-f.5„ ja%ftjft$MlX£-%£tilM 
21*. CiDiMtS (u, v) G)ja;ft8tj£4H&££:a> 
*3«:ll:Mt4*©K#AF (u, v) 
•5. ®»<l^f+*a51 3 14. 3fr Uf ma)Wj&MD*t 
WLttd:&W18L<DW%km£lgltp<D&fiL (x. y) l-JSIf-S 
H*tt<D*#A f (x, y) ±&m$L$Sl£m*(DM. 

**ifcjaaa«»ffi<D*»*A*i: urstn-r*. mm 

ffilW«t><J!>«-j£ (x, y) (DiSffHiKD^A f (x, 
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mrEa**Lw«£Sft&t?^#H5ft»£iW4»©&B*JB 
«»js#Bi=»H«i=*jerfts»*fltB»«*«t» 

ftrEB&<DB*B£fH +<75 ic 33 it ft wmii.otzft 

sgiH+roaa^ttB. xtfiiinE«*ftj*#BB$}-*je^ 
sic «fc orft£S;KfcH«»jawHt<DB#* * ti=»« 

■*-ftB*BS$MH-Ji:#»i. 

mtmmm^mm^m- * o rit* * *ifcB«Bffinii 

tiif-i' * ft c t -eat** L*a©aa**fT5 
im b«*« «t -5 c t £ mft t 4 a* 

2 ] jlfr L«&<Ba&^**#ii ftB&0>B 
BBt— **A*U a^L11l«*S&A/*:«lc % a* N 

a^ L±ia<^-^aicfc^r , 

m ib a l 1 1 a £ a *> a t? ■< # ja as ft g m + cd # a $ js 
«»j*#B(cBH«fc*5£*fts&*rt&Bas?#«£» 

B<©as«ja#Ba>B#£Sfcje-rftB:ifc»j*#ttB#» 

x^? Hi4£K®f=ttffireBtta>B£B£M4'a#jliic 
ffiEB«©B*ffiffiH4>©#6icisif ftB*Ba>B# 

agn>t>a>a&*ttB. ainejBB»i*#«K«*5e*H:i= 

ft£ fc^SIc J:r)t4^ ftfc ffttBB«a>B£ttffilHI + 

ft>a>#^roH5SfiSoo^i=«eLV iiirEB«a>*tJ£-rftB 

«if-«tA*L, a^ u»fS£a&A,fc*&ic a^ 
aj&*LS&*3iB(=33i*T» 

B»J*#BlcBMBlc*£+ftffi&*M&BBJ?*K £ » 



nirEa&^&Baw^aic * o -o*£ $ *ifc$-a&.^(£ 

«(DJSia»*»tt*, l»EB«a>B*ttffillll + ©«-jSfc 

mEBBBBSMH-fc^Kic <fe o ri+# * Jh.fcB*B2era 

+ j5<DBi!tB<D£#lcfl£lv ffiEBB©**J£-f ftB 

bbbk&^b t £*«-r ft c t &m t -t ft w^mfr 

*Bir-5r*A*L, a^L««*aaA//£«i=, a** 

a^Laawgai^fci^T. 

2ft»jS#BlcBH«|cftj£-*- Sia^fil»R*S <t , 

j3it*B*ffli=*t&*i*a«iaas*fifc-r*si«iasft 
Ba>JS»»j*#B*. a»#ta*tii. buibb^wb 

*BffilW4»a>#j5lc33(tftB*ffi, &tf1WE»«SL*± 

»¥at. 

Mffiaa^ttBas?¥ai= .tot^j 

B©«HBjaa»ja»ttW-»#SI=J:orW-«*4tfcB5K 

<t ffiE«&&A-{&Ba>JB&&j££-tt0 

BUIBB^© BSBSFbI + <D# jiS ic js It ft 

^, iriHaa*tt«B«*sic«j:oTas**LfcjBa» 
ffliw+©«&*MftB» mE«a**»B*#*3e*«i= 

a***S!l=J:"3r*riES*ifclWrCB*a)B*itffinilf 

<D*jSic»js-rfta«iaft*tticH-«-rftB*B*«- 

«lEB*«R»tt JF¥BI= cfcotftIS 3xfc®mfilgF B l 
<p(D&!k<DWmm<D'£'ftlz$tl\ WEB^©*fl£fftB 

mt&T-$ £ ^m-t ft c t -ea*^ L««<Daa**fT 3 
Bitffi^ifi^a t ^sM-r ft c t * Ktt t -t ft s : ?a7^)^ 
Laii^^So 
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ftffiia«f©aii*tt«* (u, v) , mmmtetiSLtfLftm 

A F ( u , v) ir-T-gxh. H3cS^<Dig 1 <DtT?iJ^*A 
~ 1 (x, u) SlKlS3c^a)»2(Dff5iJ^*A-1 (y, 

Af (x, y) =A~1 (x, u) • A-1 (y, v) - A 
F (u, v) 

tftotWHH)*»A f (x, y) ^tUf-T^Clt* 

i#«t-r*w#fli 1 *fci*Hi#gi3fl>E«i©WiF-afr l 

B*BffiM4>0*AI=£lt«H*tt<l!>X#£A f (x. 

»ffiiB4'<Daa*tiB* (u, v) , BEB&ftj&aB 

A F ( u , v) . «TlB»ftia*^*Sr=J:oT±** 

*tfcaftifsi»*p (x, y ) fctit, bsejeskdsm 

<Dfr5"J^*A-1 (x. u) Stfl6X*ift<D£ 2 (Dfx$IJ^ 
*A"1 (y, v) SftSL. <ft3 
Af (x, y) = p (x, y) ■ A _ 1 (x, u) • A~1 
(y, v) ■ A F ( u , v) 

\z$t-ot:wmffi.(D&ftA f (x, y) £s+3t-r-5C<b:£ 

w» t -r * »** 2 * f- iiit*n 4 we* <d w=f-m& ua 

i-^s-r * c t £ $m t f -sit *g i * t 2 e 
*(d»^ a^ 

9 ] MEii*fii^#isic j; y grass** ut 

B*<ttftj&iJ-;|lfcB*£A:Jji: LT, SRBfcUottLT 
BuE7-f 'J >y-f«i=J-4»te&<ft*;h.fcB*£* 

u , -i- © h aa*»tt * fc i** © « 6 as 

-f - Km* -y $ -T -5 'g^SA* Lttffl-f® <t SB":: » fig L . 



nfrEHa»^**ai-: * o x *Lfcfflaa>ffla*.e 

*@sw^iftRff'SBsa©a^{i«a>*§^s*? Lx&jj 
-r * 5 ft y *a i * « * x 4 c: t t -r * a 

#if 1 7b Sit JRif 4 (DLvf ;h.*M::E©<Df^F-afr La& 

1 1 1 a#> Lffintfmtb&tztitzwwcDMm 
m?— $ ^xts LxwEaA^Lita^^ai-r-sw^a^ 

WEa^ Lmmrfmtb&-£4xtzw&<Dwmii&7 : -$ . & 
ifmmi£&ft&wmn^mz & x £ tit&iM 

aA^L^iaiga<, 

[ft^ni 2] siftifsittigjuicj:*^^^ hinaiik* 

*Jffl LXa*^LltaJb<a*ii*tLfcSi^<Dli*fit^— 5" 
^ A7J LXMEa*" LWa^^tB-r-SW^aA^ L^Hi» 

MEaA^ Lit afr*a#&?£ixfc®<ttf>®sgfiiT*— • s- , fi 

B. &U , KrE^<EiaiS^'j6¥-K|-:J: oX±fS$*tfc®m 

aA^L^aa^Bc 

[If #il 1 3 ] miE^^a/S»lttt#¥IS[-t, luEa 

It4®»fit^f (x. y) , «rEaii*tt«iB«*SI-: 
&iT}kJ££*itzmi&%l&ffi*<DM&frtiLW. : £: (u, 
v) t-r-St, iS5c^^<D» 1 (Dfr^JgStA (u, x) 
7iU*ii:3c$^a)m2<DtT5iJ^^A (v, y) £ftffL. 
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F(u, v)=I x £yA(u, x) • A ( v , y) ■ 
f (x, y) 

l=flfco-CSRSi&*{&« (u, v) a>JBiftftj£*MtF 

(u, v) *tt»-r*ci:$i#fafr*»*ai 1 ib« 
cDS^afrL&ajiga. 

it*H*«*f (x, y ) , «rEaa»tt«a«^sic 

(x. y) fTftt, *S*Si©* 1 a)ff5iJ«* 

A (u, x) B.tfW.xMWkO)^ 2 (Dft&mM A (v, 

y) £f+3fU -tcBt+SSSSfrt), 

F (u, v) =Ix £y P (x, y) -A (u, x) ■ 
A(v, y) • f (x, y) 

(u, v) *tMt-r*C4:*1#«fr*»**l 2E* 

area** l&hj^s. 

i E*a>*?sfrL*ttisii4: set 

1 6 ] gfi^II 2 £fcl*f»#H 4 tBftroftT-S 

17] a^ li* *a>s&*a**t &«mt © 

Misa^ Lit**««>j&t?'<*, flfciwiiniBasa* lamb 
*<a«>a**Lfcffla*a[i«+o!)f4«*«sftafl6»<ii=*i 

teit-6ii*ffl[i=:iiec&*iftgMeiai»*^fifcf*a<aa* 
friBaa»<asas?^-si= <t ot^ £ tLfc^aa^ti 



BUlBS^ Lit fB<Da&<3**Mfc±: k-SlOitlcDBitfil^ft 3 

i= *> it zwrnmn^'A & . Hufaa^iiSJitR^ 
air,feor*^$4xfcj^^ia^ra*a>aa^ii«. wie 

*TBElF*«t*fl'tl-*¥ai= «fc o "CM** *Lfcffl*fitffi[W 
X ^ h ;uffia© fc«> BuSBiIi#fl>® Mtte^RSI 4> <D=& & 1= 



iftew^^a/s»w*t(Dm2fie»a). buibiSx^^is 

<fc oTatFlBm 1 J5E5J-^H#ei=«fe-5^Mi:l4j£*lRllc^ 
M-rS*2fi£»aM¥ISt. 

x Buffi^<aaa±fiE^fsic iotisj +tfcs$ftiaa £ 

ft£«2£tttfcSrfTo-C. a^ LWffiaa^^CDliii^fiS 
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U*tH£BI=£lvC. 

£ n & a & » n i = « n si i = * -r *> jb &a a * ft^ 
«rEa«a»^A*si= * o r±ft * Jh.fc»«ia» s m 

fHH^Wilil^filT 1 — h)l>&&L£titzW 
flifitt 1 - $ * U * -T * ttttttK^S i: . 

BUtaS ;J&ftft»*r±ft^aic <fc o T ±ft $ *tfc=&aa<^ 
fiBOHaHSAtt©**©* 1 ft#<Z>. IIMBlft&Kifc^B 

mzm *» a#*j* A*ai= * o r £ft $ *ifc#aa.?>- 

fcm©Jl&ftft:»©ft©f&2ft«-0X ffirEHXB*#B 
2A#¥JgttJmt&. 

ME* 1 jft#¥ttfttff¥&&tft(re*2jft#VJ$tW¥ 
ISIC«fe-DTftg:$^fc2 0OT2FiS)fit^J±$i£LT. ^©fcb 

«*S**titl=«rE23^L1»«*a5E-r<5¥«Slt«*a 

[»#«2 0] 3>fi-^, 

A^MSi^ftiH&Kft^&aa^maw^at, 
«rEsa^ttBas?*ai=«fcor»3es*ifc#sa^tt 
a © n % ft ft © k » * » se-r * ja a a ft » bk «• a 
se^at. 

«TE2^L««©aja«-***t<i:4ISifta>BI*ttffim4' 
© =& * iz 33 It -5 Hi © m& £ . HiTEaa^fifiaiR* 

ai=«k orft3fe**ifc«aftffiini' : t'©aa*-«4s» 
«rEjaafta»ttJE»fts*ai=«fcorftss*ifcHift 
» A»fi[<D*»* * t i=tuM-*H*BB«-w-**B 
t. 

ffirEffi*ffi*»tt»:*ai=j:o-ctnit**tfca*ttffiia 

■BBK&7B& LT«t*«f=ftfi)^Py7A*E 

ft Lfc$i«B^ss y qrB&iBBUttt. 

a & l tt « £ a#> at? * # m Aft ffi i«+ ©#« £ ja Aft 
A»tt(=»H«i=ft3e-r*ai2k«-tt«a«^at» 
«TEaa^ttBiBS?^ai= «fc otas £ *t*==&aa.?M± 
■ojHift«a»*fl!)*»*fts-rsffla»BK»«ift»ft 

x"*$ h;utt»©fc»ii&EafrL«tt<Dsa*»*ifc 



SiB*©ii*fitffiia+<D*jSi=fcit*Hi*fili=*c&*i 

Bftiaft £ ^ft-r * »(hsl»£ a t . 

HuEsa^fefis«?¥ai=<fcorft^$*i.fcffl}deft 
&ffl<po>tM&ftitw.. «rE«a»A»«i*»ft3t*ai= 
* oT*s4*ifcia«*#f©«». xtfirEiafcia 
ft±ft¥ai= * o r ±a **ifciWEH«<DiaF*fliffira+ 

f+n^at, 

2 L Wffi £ atoat;^ £JS Aft £M * ©i&B £Ji Aft 

*»tti=«tB8«i=ftsr-saa*.tt{iai«^ai:» 
«rE*a*-(i«a*?*ai= J: * *ifc*sa*rt4 
«©Hjft»A»tt*«rEa^ urn «©sa***ftfc 4* 

jUf£©iSStffi£F<l] 4" CD ir $$ It -5 £ 1 1 lz ftS 

■r « n ;^ftft t . 

«rEsa*ti«a«¥ai=«fc oxft3e*4ifc*aa*tt 

ftft^j-fit^t tic. «rE i &aa*fiB©Haaft»tt© 

!E#£ft£-f -&Ji;£ftftttffi^#ft^at , 
HijEil^cDiSi*fit^fBT + c7)=& * 1= t> it * B*fit<D^» 

iBEaa*iiBa«*ai=«fc-3rfts**tfcjaaa 
ggia*©aa»iiB» ai/WEJHa»A»ffl*»ft3e# 

f -5H*BB»ttli:^ai: » 

«TEH*BB5J-tt»*ai=«fcortH(S*ifcH*llffilUl 
*ro#j£(DiS§ftfiS<Dffi»l::fi£lV BfTEli#a>*fJ£f -5H 
*«L-r— 5> Jtltl.^ fc-C»J&*L««<DS&*£fT5 

»Lfc««a*ixyRr«ftE»«it*. 

2A^ l tffg^atoa ty< * ro^B^^iSft 

A»BicjBtH«i=fts-r*ffla*-ttBaw^at. 

h;ufehSJK7>fcftHifEaA^Lif«©aa^^i:ft 

« BftiB.ft ^ £ft-r * ^(eiaa*ft#a t > 
«rEaa*&aa«#ai= * o r ft * +iyi#aa^<i 
Bo>jaa»A»it*. ^K#aa^{4Ss inrESBa>iB 

«f © «■ jS 1= fc It 4 H*tt» & 0rEfiE£BJk£ 
ft#-PSI= * o T^ft * titz hu Ei9B(0HBBSM4> <D# 
£ -5 SftlSlft £ 1 1 l-ft»-r jKftft^-flttt 

^at. 

WES&*(ftfi»«^afc<fc oTftE*;fcfc#S&*ia 
SCOlaBS Stftft »fit at^¥-a l:<tot a+» * titzM sK 

«*»B*tti=. i»E*aa^fiBG)Baafii»«i© 



t 
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BUlEBff© mmife&ffl * © # |c it -g. iSSHil©^ 

<fc oT&£$*Lf = jg&ifeJig*Htt©&:H\ St/ffilB^ftlSL 
©#jSI=»JiE:-r-5a«ia«* : fci:l=«-»-r-61I*tt*» 

^©^©iliffifit©^!::^, mBmigi(D$li&Tt &W 

*fl*x— * * sh-t -a c t -eas^ Ltt«©ia»sff? 

flrieafr Lit «j&<iift&*;h.fciE«©H*fc-T— * % a 
f -5 JH a* « J*»-ttH-**« fc » 

[lt*H2 5] a >tfzL-3 

mmm smmmhmh-jwri= * r it* $ ^fc^s-aa^ 
te«©ja 1 1 i=«riB»^ l it«*«5c-r * 

a^ Lit mmit^&t Lr«ni4i**fc»©^p^A 

* SIS L y pj|g£ ffifttti*. 

[*9i©ilfflfcBll|U 
[000 1] 

[*«©■■*- **wi4. M*«i=ft«s*i. 

5 Citl&ft. -?-©2fr Lt»$g*<a#>& 

^ftfc^— $frt>. Mite8#'Lffi$g£j&5l::f&LT&fcH 



•So 

[0 0 0 2] 

[ft*©ftffi] ifi*, MB (SlitH. HiB) # 

§JL KIH*— CG (a^bfa.— 97=57 4 Vt) n 1 
—9. t4tX h^— *«!©-Ti**;U«ffcttl©SfMfl-** 

[0003] «^-a*^ Lftffii*. 

X. t<D7— $ ©«fE*t#^*iJffl%©it&»J«$6, Vftlt 
#©*fJ1f«, ^©v 1 — $ ©fiJJS3M*> ^©fiJfflBtlcj^ 
g^^tf$R^Ci:*©a^LtffS (watermark: 
WM) £»g*<!£U^&l^g§ 5 lca&2K O 

[0004] c©ffltf)g#jrofc#>. fi^a^L affile 

(1 ) a/\*x h1± 

^— ^sf* (.7 4 )i>$ mm. $ ©iB&i ■ d/ 
a^$u a/d^*) ©T-cta^Lita*<^*tic 

'So 

(2) £l£ftft?MBSIt£ 

a^ lumrs a©iiA,fc*»^i47c©«m*i<t h 5 
ic«a«$+ti) 0 coffeic, a*>\ Lt*?g©a&<^#5ai5£ifl 

f t x tu © 3c& * it ^ & z +t o 
[0005] n*'mfrL&ffiizt$ifz>mfrLmm 
©a^^sCOTftsfi*)^*!©^. wM^—'5>-^(Dmfr l 
w^aai^^^jicisi, BiiftT— * *jaa*fi6»i=* 

« L . 4*^©ja;JSa)*»lcaA^ L«a**»at?*5C36« 

[0006] @20(t ccDii^^— a>a^Li*« 

0 1l=«fcy. DFT (gtife^— iJXftgt) % DCT (St 
[0 0 0 7] m^S^LSii^SP2 O 2(C<fc y % 

afcftffiM <DW&^- $ * CD fc S (D ■ 9ftftA5M= tf 
— ^Sl#oJ:5 3&y >fX(D»"e3IA^Llta (WM) 

[0008] ^-r\ Ha«ffiiaa)iB«-x-5i 

2 0 2 aizcfcy. a^L««<osa^i^aiLfcHa»* 
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i z fc i vc I* . tr- o £ t & m <a« £ *t 
Hiftaja»flt*»*3e»2 0 2 bf±. c<djb»*i* 

■a*fiiiii0Mf->*ij*t4«a»*»t*. mi 
a»*»it«»fts» 2 0 2 bicr»36**tfc*#«i+ 

[0009] t*afrLia#92 0 2l::j:oT 

^ismscasifeSB 203 iztjs u a** L*«*<a«>a* 

[0010] Lt, i2 0 01^84^1^81 

2 0 oiCcfcyaa**ufca*^L««tt. ®*»ffimi-e* 
a*^L««*aa^f£Hift»«»*<*PrfiM«EHa» 

afr Ltf **«5fe*>*i« - tfftl*. 
[0 0 1 1] LfrL. 0 2 0(Dj#jS"ete. E3£3£8M^<fc 

CT% a»l*. *f 1 tt©H**tt«<D^P^^lc»W 

*]-#-*« nit *coij^(7)G:m^\ nj0(D£±5si3fes-r 

SySgCDftlz^S-r^^:^. -?-<Dffl*a>teB£ (x, 
y) -eS-T-tl-^So fc*H*4«. » * x < (i 
+ 1) *w. h*h^y< (j+1) *h£58fct'&& 

^<D^n^^i=»-r*»a**«ti6La^L«**a 
[001 2] a^Lit*o>aa*i-it3t****jfflLfc 

[0013] @2iit i2o co v?a^ La&#4£B 

2 0 0|r«fcya^Llf«3&<ffltoaS*tfcSI« J 5r--^^& 

SIl^ LKHR^tttU^ «ttX<D V?a* Lftffiil 2 

1 0<D^P TP"? a 

[001 4] cc-ete. aA^L«aA<s«>a**LfciSi* 
ffi^r^cDii^^-^ (^^ l tUx^&sb 2 1 1 (criSx 

2 1 2icr. *©«aftrt»if- 9fr&&64#£<DJi 



[0 0 15] a^Llt**#a<Dt»ftlc»LTffe 

[0016] @22(i, PN (Sfaa») SJUIwcfc*;* 
h;utt»(0^*fiJfflLfcH# J r--$^a)a6^L l lf 

ffiaa^*ff 5«£3fea>m : ¥-a^Lffia^SB2 2 ocd:? 

[0017] cc-ci^S-r. 8^Lfll«fl)lMa)»ft 

T\ PN*5iJ**»2 2 0 FV±fSL$tlZ> P N^]£P¥ 

I*4t* 1-1, 1} hJb 

h JUffitfc (Spread Spectrum:SS)£ 
BCtDCT SJft^OlSXSlft £fr 5 - <t T\ 
[0 0 18] ■^■a^Lffia^g»2 2 0 CICJ: 

ea>»a»rt»fce-**»oj:3<t^-fxa)»'ca3^ 
Lit«£a&t\ ^<DafrL**tfa»a**ifc 

H3c^&Sff 2 2 0 BTb^TofctSSc^lfecDiSS^^^ItSc 

^&3J2 2 o Dizrjfi-rcir-e. afr L*«A<a«>j&* 
fit, a^Lit**<a»ii**tfcffl*«tffiH-e(Dx^ 

£ h;utt»PH»T— *I3»lt. Sfcfcx^ h;uffitfcS& 

i£ffi»SB2 2 0Eicrfi : 5c:t^ a* Lit*3^a«>a 

[0 0 1 9] CCOcfcdln. P N^lJId^X^ hJI/ffi 

»t*«»*ffofc«T?a^LflWi*aat**-c 
**»tft**wtet^. a ^ l it n t < tr - <7 <d » -c a 
[0020] c*i&a)«fe5fta^Lifa<7)aa^!4. a 

a6^ LflMKoaa^i*. ^*-<< 

[0021] gj23!4, 022 a)V?-a^ Ll^gl 

2 2ofr<tya^L««A<a«)a**ifc®« j r--'5'^& 
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3 OCD^p^^^jS^tf-To 
[0022] 2A^Llt«*^S«)a**tfc] 

JtffiKI<DIi«-T— : SUcftLT. PNS5»*Jjfc«2 3 4-e 

icrx^ h;ut£ifc£ffi-To fir. ccdx^ Huifc 
^jffi^+ifciimffi^Pp1*icfcN+i,#^cDismittic^L 

T\ Itx^ftSP2 3 2(CT DCT^&^<Z>H:3£2EBI£fT 
[0 0 2 3] *fctt*«fcy. ^ai^<feS2A^ 

LflMfloaiZfe^fct^^a^aaKSttTi^ft. a 2 4 

[0024] El 2 4 CDS^Sfr Lia^SIl 2 4 0 -C 

i*. n*fli»4«»2 4 1 i=j:y. a**Lit«a> 

2B*5S< (ax, ay), (bx, b y ) > t LX 

[0025] jwc, mz-itmfrLmmt lx 1 sa»a 

(111) (DjSSK O^yHliS^ (ax, ay) (7)H 

SftffiairfcfLT. 1 fcltiiJoSF-H-SaiftSfTS— ft 
2JjR»SMW2 4 3(Zj:y> M02ig^\ o^y 
|2e(bx, b y) <D®fli{£bl::Stf Lt, 1/£lt3* 

d>*-t*S»«s*fr3. iSfrlc. o*atoiitr»^l=l*. * 

1 /S»^M^2 4 21c* y tt 1 rt»o>ffl*** 1 J*d>* 

i±. *2rt»M»2 4 3lCj;y«2J*»a)Hll6«*1 

/sai2 4 1 *<a*L3&i^j:dic^>^ArcH^£aa(D 

[0 0 2 6] ftf>*£J[l. MtMS<D«»#+#l=*l**& 

#»a>*2ja»o)iii*»a)»*fci*. mtimzm 

[0 0 2 7] H25te. H2 4<Dtt7-afrL&&*>$!B 

2 4 o (c ct y / < ? ^ v -5 m & mm l x m& Lit**<a 

I o g w W* I o gh H 
= (Hq* log w 2) * (1 + r 
= (1+Q 2 *logI 2) * (1 + 

[0 0 3 4] Lf:tfot, #«J*_l£W=H = 1 0 2 4 = 2 
10, w=h==3 2 = 25 ft&t % q=r = 5. (1 + 
q 2 * | o g W 2 ) * (1 + r 2 * I ogH 2) =1 

cfc y t 1 mtf'tO) 1/3 2(D^#$(D^$?S:^p^^-9- 



[0 0 2 8] 0 2 5(D« ; f-2^LfetH3Sa2 5 0-CI*. 

B2 4(DS^lfr LSJ*<?fg«2 4 oicrMtfii*f£j£; 

gp2 4 1 tf±f&Ltz<Dtmcmm<D$i&, mm\A^i±^ 

B2. 6 1 irj: y^js-r^o fits #]tL[*\ 

y*tUL. #»a>«2^o>®*iS(o s P^tt*sg2js» 

spj«lW-«SP2 6 3lCcky«aif4o 
[0 0 2 9] ¥iSjtbteSfl2 6 4IZT, d<D20(D 

¥£Htt£i£*£L. H 1 J$^OMmit(D¥^ffi(D^^# 

IvB^fcf*. 1 A<ffi»iX**lTfcy. «2fiR»(DiB*ffl 

«ttsii!:r% a»a**tfca^Lit«*«iai (« 

jc) ~3~&o 
[0 0 3 0] 

[*BH*<*ftL<fc 5 t ■*■«»«] JiKLfcfiESStDm^a 

friiii* ■ tkth&mxits #a»f*r3»Lra^Lit 

*<r<5fe*>*tl- < l*£l*3*Bri****** ^<£>J£®. DC 

r. fcDf+ffaiilHlL^-— #-efc*o Si6W(3i*. t'— 

^MNCD^— ^IC^f-r^D FTCDf+^MliO (N* I o 

g n) -e-^*_e>*L£ 0 

[003 1] 1SWS*Ha)»iJiiE*C«33*5**^ 

^SlJ-r^<t> 1 ^P^^^yCODCT^CDftSSiO 
(w*logw*h*|og h) T-^X. ^>tL^)o 3?P 
V<?0>UWl\Z* (W/w) * (H/h) "C&S^&s 
ItSfil*. O ( (W/w) * (H/h) * w* I o g 
w * h * I o g h) = O (W * H * I o g w*log 
h) ttZ&o 

[0 0 3 2] SHfe£i*£l ~D<D-?uy<7 ffZlft'Stm 

(logW*logH)/(log w * I o g h) 
= I o g w W * I o g h H 

[O 0 3 3] ::t% W=w * 23, H = h * 2 r 



* I o gh 2) 

r 2 * | ogH 2 ) 

[0 0 3 5] a^L««*if*tf£ltl£l^Wl3tttkLT 

i^»pjii^iss-rs- +#&ftrfl£*M+Ta^ L««a> 
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[oo3 6] L^L&*<e,. mfr^mm&mmmm. u 

#&atF B 1£*Mt3ctte-e#S:i^o SfrL«fK£ 

[0037] ja_hf-difi-<fc j: a i^. Gts^s^-a^La 

£^£.1*. *ZUz?ny0 J *-4X (#Jx.f*\ 512x5 

1 2il*. 7 2 0 x 4 8 Ogia&t*) £3I#?LTafrL 
tffS^sW < (a < $j"B*£l±-i> Z t A^S?^ LlMctJfelto <c> 
"f\ ttSS droits n X KOTP^SlA^ilA^LWfgroSJX 

a^ mt^a;*^- • mmi~mm±$:*tbt>*iz>£ 

16x1 6®*, 3 2 x 3 2mBUi£) £3MWLT2fr 

Lffim&m&-£ 3?-s> £i#&^ t 5 x jj&tffc o fc. 

[0 0 3 8] —7j, ^*a)/<^^r7— -7;£(c«J;^,«^-jl 
L&l^tCDtf), Sfr Lti^<mitt&.^*tmtfc:<S> 

t. SOU fiR»t*2fifc»0)ttttW*»*©a**<. 
^&#£Lfcfc<&**£*Jffit-6ffi1ffl*<fcl\> t<Dtzth 

a&ross&^t L-casy. a&^stt i£tBB#ic±f££ 

[0039] *§£mt±tmm L-cfc^fcto) 

■C-tOBMIi. ftt^^fc^a^-tM X£jltRLfc 
[O0 4O] #S£i8a>flfec&Sfl<H*, t=.b.7L*.%ts.zfuy 

[0041] *§iB^(DSi^ftijG)ge<)[*, /W^r?— <7;4 

&«^afr ui&fl-saxtf a^a** Lmmmwi 
-r-scticfc-s. 

[0 0 4 2] 

ftsai*. a** L««£«a&ai;'<*Ha»aiiii+a>tfc 



a#2fea*a t , ±tm&<z>wmm&m<p(D&&jzte it 
»aa»ft36¥ai=«fcoT*3t**ifc«aa^a<Da 

aaaoaa-i-ffciv ±ieiia<7)*ff5-r-Siiifgfit- : r— 5i 

* SM-r « c: t -c aa* Litaa>aa* ^ft ? sattaa 

[0 0 4 3] C(D«fc5l::, ±SCD^tJ$(=fctvT(4. afr 

»i=ffi«aa»w-»*a*»it. ■**am<t><D*-ai:: 

*>l*SWaa<Da#S» afrL««£«i&at;'<£fiB 

<t4j6<. -tflDanattttsaaictt^raL < *«£t*. 
[0044] z ct% a^ Laa<Da&<a-cD*tatfc& 

(x, y) i*. m&ftffim*a>aa*aa£ (u, 
v ) » aaaa»tta)a»*AF (u, v > t-r-st. 
ax^&roai ©fT5«a*A-i (x, u ) atfftsaa 

(D^2<Dtf5'J^»A-1 (y, v) (Dl+JCSfrlV -?-<£>st 

3£f§a£ai*-5c: tr% 

Af (x, y) =A~1 (x, u) ■ A-1 (y, v) - A 
F (u, v) 

o>a»=«k ya*i=inawa-c**. 

[0 0 4 5] Z(Dck-5l-±IHCDltfigl3fcLNn*, L, 

^a*N Lsa-ctt^a-c* o fc. HmasPBi^?) msa 
^ra^ro^ofctooast^Bi^ist. jga££fc£F B n?ro 
a^ Lit aaa^ro^irfr ^-sssfia^^ ^>is*ffi 

y ^j&airat ^-s 2 iKoaxaaaa^^mc 
l „ a^^ l w«<Dsa*©aaib ^ m s c t *^ pirn t ^ 

[0046] {bl. %*©m^aA^Lft#iT'i*. aaa 
aMj^&Ha»ffiM^©aai=«j:y»&*i*H«(oaa 

5B<o^ifiEict5^-ri*aii^iiata;fisa^ffi<D^»* 
»Mi=aa-r-sz ti*-e#^^ 0 L*^L±ia<D«j3cf=i3 

&y. a7b^L^facDaaA^^!!lacD^^5;t^ci>^a>>'^7-y- 
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£fr£;*3tLft< T^H.kl4ftt>ftlV 
[00 4 7] ±fSO^i?glcx^-> h;utl£ifc:frie£ 

jcoTftBSftfefflxttBiHwaaa^ifeB. ±ffiaa 

±iea&a>iS£ffl£R!l * a&£C:#j&-4- 3 SttiiLB * t 

-r-5!&si4* < <fc<jji*t-5fcft. — B<ja\, 

[0 0 4 8] cox^ HHStt*a*aiB-*-**i^ 

afr L tf aSA<^<7> i: ft 6 H*<4^Pb1 4> <£> 
#jSlCfclt4iii*ffi<D*»A f (x, y) li. IMS 
«* (u. v) , Ha»BS»tt©*»*A F (u, 

v) , mmmzp u, y > t-r&t* m.^mm<om 

1<Dl7&mMA-1 (x, u) &lf&X'g.%L(Dm 2 <D'n&\ 

53RA-1 ( y , v ) rof+is^fHv ^-o>tl-g:i&£m£fflt^ 

Af (x, y) = p (x. y) ■ A _ 1 (x. u) ■ A _ 1 
(y, v) ■ A F ( u , v) 

[0 0 4 9] JS&aj&bNfi0)^»l=O^T£, In 

fcffifi <fc y ;* # fcffi i * B# £ ^ttSfcjr*- * C i # pftg 

ft&fciv, 

[0050] :ct-. SjA^{4Scd;*^ici*. «ij^i*'ia 

fritLW.tTt&3 i mmmm^mvt>&„ zLmmiz* mis. 

a*-tHLfci»*i=*^*aiA*-t4«*a3e-*-*^ (- 
Hit. m$}<D%Lz> is-Mzit, =pth%kthz>*itzmm<Dm 

fey. -5-+lt>©7^— A©SA''Lfliag#l^-3Tfe-5 

a i = as 1 1 -a la^fii £ t+»-r & c 1 1>< v z s -c & 

8fr L«*a>ffiftiA*M&BG>W-«*& 
ft Tfey. ilA^LWIRWS^^-ro^lzffllN 

^ft-izmfr Lffimt L.r-ei4ft < . hb^— * t \tm 



^tb^S-e I4S It a o fcT 1 — -5 7^t> aiA<?M£S<Z>f+S:£ 
SLgxT?±J$-r^)^;£. fdffl#t»l=*a>SL»a>jR5>J*<*«: 

[o o 5 1 ] *fc. jaaftsc^n^oaiA^iE^ 1 
*r*36^5*^*ijs-r*«ffi (3ftyffFffi¥K) 

*»j*fc-r-6c:i*?ira-e*«. *a>*:#>(-i4. 
fesatR^is^. «»<©tt&*MiB<Di£ffl*£j*-r<6jB 

soasftjSiMtcDBflfl&ica-^T 3 ft y <D?IS£$i]5£ 
u 9 ft y ®SRTfiEftpJr^ei&<©a2^{aga> 
« l r u * -r * 5 * y *u^^is <k t-ts*. 

[0 0 5 2] £fc s «jft»rit»fit<DS«-|=BILTr4, ffl 

cfciv erotic, iiiSflS 

u^ai^isic.koT^-r— K/^^^^+t-sjijsajs^-fii 
m^-^-t ^WiWL&mm-t z>u e»i4. ftfe^L^., 

Ltta*Bi=Ta^Litafl>«a*(4B<Djaa»fiR»B 
£maj l. -t ©saa«»ffl*fci4-i-fl)«aafie»B^ 

^>«S^^^i.aA^L'^fa$Ja;ga)5)^»^t^»;*^#Slc 
7 -r — K / < f f 4 * Sffl -5 ft & I*, B 1= «t l ^. 

[0053] £fc. ±sBffliA*i4aa*?¥«i=«fcora 

^^+tf=#aiA^«(7)ja;Sai«»fiS$. ±tBiBB<0iS 

MtBm + <o# a i= fe it -6 Esmn « t, t izttm? $>m a 

a^fiiftff^fS^iSit. ca>«-s&*&B(Dja&&j& 

#sa*-fiBo> jh a»*»a©K» **5e-r -a « ^ t -r 

€>-<!:t^r^r*fc-Sc ftfe\ x^^7 h;utt»*5i*affl 
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I, ±ieii^<Dli«fii^rBl4'a)#,^icfciti>i!ii*fit, & 

[0054] croj;5ic s aa*.fiit<DjBa»rii»fii» 

^^jftS-r-ScirlrJ; y. =&fI<Dtg#OTTlc*j(ti>Jl 

[0055] &ic;fc#giJjj<c^F-^ L^aigsi*. 
aa* Lrn^mm^^ r> xm.fr LtiM8j&«sa&fc*;Kfcjs 

IBS* LW*tf «fti&*;fcfcM«©iB*fiiT-* , 

g© is s tt*r « js »»j*«-tttt-##« t * 

z<om tegLm-ftrntm^mz & ■? x tm £ *tf==&aa^ 

[0 0 5 6] C<D<fc5l^ .hfBOWfifclcfclNTI*, a& 

M * ic fc It -5 iSXflft * 4, t iz tm L . -t com. 

iha* &n»ftffim cmlt, jaaftafflinowftT-* 

#<la s -$*^afrL1f&£&ffl^5(D«ttt;'<T. i&sc 

'I) o 

[0057] «a»ffii»i=fci+«a^L««a) 

aa^{4« (u. v) a>jnat«kA«Hi f (u. v ) i*, 
a ^ l it«*<a to a * *i fc urn <£> M £ ffl* CD # ^ I c 

*JI+<6H*ffi*f (x, y) fr-5t, 

G)ff?i]^*A (u, x) Rt/iS3c^S4tDa 2(D*T?lJS* 

A (v, y) CDftS^ffLV ^-<Dft*ii§S£8H'>'i>-<t 

F (u, v) =Z X ly A (u. x) - A (v, y) • 
f (x, y) 

[0 0 5 8] Sfc, X'*^ h;Utttt*5C*afflL-Ca3^ 
L1gffiA<a4f>a*+lfciii«$aA^L^«UJ0!)*f^i L 



[0059] zzxit, HaaffiMi=teit*a^Lflia 

(DIM^I (u, v) <Djgftaj?fc#fii F (u, v) 

jSH=j3ltSM*fit* f (x. y) , **Jfcr«»fciatt£ 
p (x, y) ir-TSi:. *XSt*<0*l ©ff5US*A 

(u. x) Sl/lt35S^O^2<0ff^J^*A (v, y) 

F (u. v) =Ix £y P (x, y) -A (u, x) ■ 
A(v, y) • f (x, y) 

<D&mz&i)mm.\zBiHn!ffixfoz>o 
[0060] ±ia<7)«^a^La^saa»^F 
■oWf-mfrLm&ft-mmt. ±iB(D«^-a*^L^tb^« 

■ ^iamm.^mm.ir^zti ) -osmx-&^o cro^a 

<t*fi8^Lta* • mmmiz^mcou 
mt&m-?z>ffimt?z>ztxu mfcommitzmzz. 

[0061] ntz*mM\t. /<ivT r 7—<7m\z&&wm 
^cvmfr Liwa<Daa^^ff a m^a^ Lia^giic 

fci^T. afr Lit $8£atoi£tr'<#J§;T£a£ra+<D(£B 

<p<D&£Azte\i%wmmzm c 6*i*««a»*±*-r 
Kami f&ftco. ±tm3t^&3 i mzj:ix±j$.£titz 

aA^LtfigrolillCckoT^M-r'&ISl 

f££fotz&m&friku<Dm}&ti!Lf&#<DM<Dm 2 
stiia»*iRii=*fi-r-5»2rt»icH*ai:. -^c^ 

1 J5E»^H¥S&l/lg2^gEjE#Slc e J:-3r^S^SI 
$t3MSfr & Hi * * titzWMfoT— $ lz$i LT ± ffi^ftta 

^-^tot, aA^Lttaa^^rois^fiiT 1 — ^^tn^j 

[0 0 6 2] C©,J;ai^ ±IB»«fi)clcJjL\ri*. /^-v 

r? — 5 $ Hit ic B^ois^ffl-x— 5" i=® m f -s « r* 
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[0 0 6 3] ®tf-^i:SLrx^^ h;uffififc£fro 

rHa»*»*Lr»6tL4Hia«*»*-r-*tt. IE 

file. S»*HHIftlCck*«tt'Mlz*i*<oftSS4<± 
[0 0 6 4] *fc % ±ELfe>rfe&/<yf9-^a*I 

a* ira* Lit **ttia-r fi^wcDW^a* L^ta 
sua. ±isa^ L«*3wa«>a**ifcjiaaffiini4>a) 

#a^— ±iajaaa*» 
»a>»<D* 1 ±Eis»*«c«kot4rt* 

S«^S^<feor±^$HfcS5Ka^»filc0 3 PJ9ffi$'fl- 

2 rt»Tiaitnt*«i= & -o x tm * ftfc 2 

L«B*B5c-T *TJ*it«*Si: - t *4*«t 

[0065] z.<d&?iz. % a^Lit*^a»a**tfcB 
(Kdbkbt 5 — *i3PN*wa>aafltt»i:x^^ 

*flDl»M***LfcMf- Lt, a^Llfffi 
ffl*it«-r4-t"e. B«)a**tfca*L«B*JM»« 

leas (stu) -c#. a^L««a>aai»ic**a?*t* 

[0 0 6 6] 



$ir»-rsa^L«ffi(Daa^ - 

fcBB*#BLTKB"r*. 

[006 7] [fg 1 0)Sttfe»tt] B 1 (4*f6 W<D» 1 CD 

siitJBtticflsiB^a^Laia^asB^flirts^^p 

[0068] ^ai^asi^r. a^is^Laa<^as (W 
MtiJx^gS) 1 of*. afrLffl«(Dffl&^*t*-efc& 

Bfl^oB*^— afrL**£a&^/=« 
a*^L«aaa^^©B«a)®*«t^— $*aj* 

tcfcl^U t*^ hX h U— Act Lra^MI^AUi* LT 

[0069] t?afr Laao-SB 1 o I*, la^tti 

a«SM 1 it. H?ftajS»ffiS»*SS» 1 2<t. B3R1M 

[0070] aa^-iftBaRSB 1 1 r*. «aa*»Bi= 
f4tt#*i*ica^L«*sa»at^#saKa^ra*a) 

(u. v) #1 A-Cfc*£LTRW***«. ttB<DjS£ 

©Bawsji 114. B*ftffini=£i-j-&a&*ttB 

[0071] a&^&BSttsn 1 1*. a^L«*a)a 
a^ie^;*^ (a«?) -rso)ic. ffl*riB&a>B;&B 
ffin*©BfiM<tttB*aa*tiB4:-r**attafflt- 

5„ ccoffiu @^M3a:i4B*aa^f4Bt-rSO-ef43tj: 
<. «tt<D»^U— Aa>flMW*Bfi*:36«**tfilP»tt. -t 
(D@^^ U— A-eK^UB Lfctf fg(cSo*#iia^iS^ 

aa*naB<k aatrfiasa^Litaiu^cD 

[0072] hi^> a&^fiaattssi ii^fcL^r. m 
a<aaf^aa**Lfca^ Litaopjo 5 & y £@iirr 4 

*Lfc*aa>aa#ttB^BjmiasB+a)n-A^a« 
ja-caffl**»oa^(ci4 % a*LiMi*«ait/ci**:: 

t3&<aj|£MlcBai-C#4c:4:)!i<ftfto BB<DBft 

iia^iiaawspi iic. saa>aa^fiB<DPBTeca> 
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[0 0 7 3] CCDctdfta^teSSiRSM 1 <D*il/$#J 

14. #j 7L itumz & y $ ti & rn.fr l (D (7) » e 
t. 3«cyo>sjs*2Ri^L. 5«cyo)»»*iaa-r«j: 

[0074] a^{iratR£n 1^12 

1 1 T(D:ftftlftftI!)ft£El2 (b) <D^P— ^-V— h£ 

#HHur»wr-& 0 sir. dftywtsn 1 21*. aa 

<^fiE (uj . vj ) co^flSf JftSAt5fcftO)/^7 7 
■z CJXh) £#J»Hb^& (xfy^s 1 ) o II U 

(uj , vj ) = (0, 0) 14. mffit Lftl^CDt-? 
[0 0 7 5] 5£ry*IS«M 1 21*. JHJfc 

WiilfflJA^L, (uj , vj ) ff& (*7-vZf 

S 2) o 

[0076] «ic5&y«swi 1 214. aa^iaais 
i (uj , vj ) icot^T5 3&y(oaas»fiffi ■ 

mm\zm$i£*itzM&friiLm (Sf cam j sacaaa**. 

[0 0 7 7] *|c5fty*JffiSH 1 214. i£j<!:£)£ 

8L (Xf7?s4) . z^jcD^^d j < i Tfti^ft 

&i*. -ta>B<Daa*tt««ffl (uj , vj ) ^aa^ 

ZfS 5) o 

[0078] zzt. sf iz»s*#tfcaa^fia«« 

<D»Jb*Nffl. ojy i =N- 1 IzjiLTl^ftl^ft&l* 

(Xf7?S6) . 5^yfl^1 1 2 I* i £ 

'j^>h-r* Uf^s7) o tit, 5fcy*j£6P 
1 1 21*. jaasa^ssi 1 1 iZcty^cDaa^aa) 
ig*i££/*£i±T. -ta>afa^tt«et**A*L. (u 

i , v j ) t-TS (Xf7^S2) o 

[o o 7 9] *lz5*y2pj^ssi 1 2 1*. j 5S)if o 
fct£5£L. mm j i J:y/h*t^ft:6tt. Xf7^S2 

■cA*Lfc^iHia)aa^f4«^a (uj , vj ) 
sai^a«*ttfcaii^i4* (uj , vj ) . osy 
(uj , vj ) icWLraftycDRW^ais-r^s^* 
*'j£-f£ Uf7^s8) o sp*>. 2oiu±o)M^^j^ 
**t*oa mfru 14. crafty 

5fcy*«S«M 1 2f4. 3«ry*±-r*ffl«^*ft« 



/J\£ft#7cl::ffl*£C<h£gM<!: Lt, 3&yo>& 

[0080] s-r. 2«±o!)S;ftsaA^&&*jaasa<z)ffl 

2*5c(Di£A<y ^ftomt^icfc^r. 2o©aa»a) 
aj6^L(DMf-Ha»^»»ik*i#or^ft»^ -o>3 
* y o t°-^ i* 1 #7c#<dj£*< y £f#o fcft^awtto) 
«a**-To fct, afty^isssi 1 2 -ci*. «a<D 

*<^it-r «*^5^s«ffi-r * - ^ t. a ft y a>ssa>¥y 

[008 1] IM*6*jl::i4. 3 ft y *JS» 1 1 2 teJiffix 

f ^^ssizfctNt, aa^eitffi (uj , vj ) <d 
m y A m&#) « j #aica«**tfcaa^&* 

(uj , vj ) a>fiE»ta>ma)*(DBl« 

(uj*vj— vj*uj)/{|(uj, v j) I * I (u j, vj) 

I } 

-£<(uj*vj-vj*uj)^[|(uj, v i) I * I 
(u j, v j) I } <+e 

*5Kfc-r*^^iwcfcy. afty^s^^^fo^-r 

So CCt% el*1 »£ tftSjEa-efcoTs i^ilia 
&»tt*-^icTfel+tf«fel^o ftfc\ I (u. v) I 14^ 
HKu, v)(D^^$$-S-r o 

[0 0 8 2] 0*y. 2 0(7)jl;SaJ$» (uj , vj ) 

t (uj, vj ) rf<<5 h;u^LT5Sifl^i:^iP]^}#o 
if'&lcii. dftyi^cfcy 1 &7t&tz\±zW5tO)d—0<D 

[0 0 8 3] *T. ±IB«Sftfr**fc-*"»«l=l*. 3 

fty«iffi»i 1 2f*aa^{i*^*f (uj , vj ) ta 

(uj , vj ) i<DHT*#£5«py 

ci^o ^-LT3fty*Jswi 1 214. jg&a±j&ai 1 
1 1 i=*y*oaa**st«a>««t±***r. ta>a 

i&^tt««8tt*A*U (uj , vj ) drl. 
[0 0 8 4] cftlcStU ±Ea*SSfc**i:l^*^l- ' 

14. 5<cy*iJEan 1 2 i*aiwni««» (uj , 

vj ) fciaftttt (uj , vj ) t(DHT^:^ft5ft 
y36«**L<Pt^tfl!)t*l5feL, ttjtH^'J^V 

»0) j <Dfit*< i JU±tftofcft&fi. 5fty*JS»i 1 
2(4. ^0<Da&^tefi<glS (uj , vj ) 3b<. KJ-S 

*?$*LTt^*T(oaa^ia« (osy i - 1 ioaa 

T^fct*u©fL. fa>aa^fii«« (uj , vj ) * 
aa^ei t lt31«l. sf c^m j sgi^iss^r^ 



(14) 
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(xf-vzfs s) o — 1 -f>$ uj*> v&<n \ a>fi 

14. ^EKOai&^ttBfRM (uj . vj ) tf % fjfl 

(3iis?$+ifctiix^{aM (uj . vj ) % o*y 
( U j , vj > ic^Lr 3fcy(D!&»£airr**5fr£ 

[0 0 8 5] ^rt<T. Sf (c:g:S3F+ifcS^{4e<7)fli 
SMiS#S+*SPi 3ictB;&-rs (x^^^s 10)0 

[0086] zlcd&oizlx. m&thiiLmmfcn 1 1 

<Dffl<D«j£#(DFJJf-f4* 1 &7t^ p£l^^4 2^7C(7)J^;^y 

£*,o/ctr— ^**i-5«tyi**cfti^ 02 

(b) hlc(j£-5*IKtt-«"C&y . S 

14. 1 nz±-3tia4***L4aa# 

fit«««o)*A^&. -€-(Dja»a>rJii3*:#<j:5e:y**i: 

[oo8 7] ia±r*«a-r4*2a)siis»j|-tfa)aia^ 

[0088] jaa»*»ffl*»*3es(i 21*. 

i*<SRLfcftia»tt« (u, v) a>jg% 

iiffiA) sWftJE (««) £ft£o -<7>^MftcDffiRlc 
14. «5U*a**Ll*«£2fl*«LT* fcSjfe«)&*ifc 

o**-r«»ttt 1 **;b*-£*Mt**©2fit*sic« 
oxa«?-rs¥ii*<afflPi«B-c&4o a 14. 

*»«i*!&st-a:nwaw-r*ct36<tf#*o 
ta^asA fc Lr*fi»«cJBa*rt»«j:y 

tt (HI) £IS£LTfc#. 1 £*SW***l::(4a» 
*3MEAfcME#£ LtSRL, 0ta«-*-4«-&|zl4a 

tfx£% 0 C0)Jft$* a^L««©«Wil=:*5L^r. Jl;£ 
»fi8»tt*<iEfll(D*^lcl4 1 Affia>*&lcf4 0 A<a 

A f (x, y) =A~1 (x, u) 

) 

[00 9 6] Z(Dtf#^ff 5®^fit^tf^SP1 3(7)1* 
3 ICtf"^ H3(DiM"CI4* ®*fit^»ffffgB 1 
3(4. * 1 0)ff*JK*tHt» 1 3 1 S2 0)WJII 
ft»BS1 3 2 *#tHMPl 3 3 t^&*^**l* 0 

[0097] %-\ m^mmftMn 1 3 1 14. ia^a 
«a«?»i 1 iCcfcoratR**tfc«aftffira+a>aa^ 

<£B (u, v) JISA^Lt, E5c3E«a)» 1 <D?t*iJ 

iia-1 (x, u) £tt#-r-6o is 2 (Dfj^mm 



[0089] bi 5(4. aa*aKAo>a«i«:i6sa)tfc 

*fzol^rffl;ftil»ja»fiSF (u, v) (DSSJS»fl]*ffll> 
rttWr*fcft<DH-eft4 0 5 1 I4X 

^£ k;hs» (ss) icj:«a^Laa**afflL«i^ 
±i^s mkmiii 5 2f4aa-r««2 0)iijfi»»izteit 
h;uatk^«fc*a^Laa**afflLfc»«t? 

©•So 

[0 0 9 0] ZZX'lt, ftZOMiLH&.W. (u, v) \Z 
£t LT, A > I F (u, v) I -e$>-SJ:3lcA ^iS^-T 
4. ffl*»J*#fflW5£#A F (u, v) =±A«ty, a 

fri,m&(Dm&<h-mt. mxtkMsma* f (u, v ) 

+ AF (u, v) =±A + F (u, v) tJ&y, 1 £ffl 
&A/f£a-&lcl*ialMit*-eA + F (u, v) >0T*IEfil 
C^tlc^L, 0 £il&A,f£^lC[±ii;^5i^T- 
-A + F (u. v) <OX'MMi ir-So 
[009 1] Cl<DffiJi^Slcol\r ; t^f = . -h|H(7>a 
jA^-iiSirl^^fc. fi|ffl#<DH*©flMR£*JJHL-l\ fij 

[0 0 9 2] ttftoa^t^ftiUd. J9& 

A<0*lA£^5«fc3l~ftj££*lTlVhl4«fcl\ > W 

[0093] *t. aa»Bt«-flft*»assB 1 2*<«& 
(u, v ) i=fcit*jaa«irii»tt<D*»fliSAF 
(u, v) & surfs tes (u, v) (Djs&aaj$# 
ffiF ( Ul v) i*. a^L«*aa**i=F (u. v) 

+ A F (u. v) kte&o 

[0094] wmm&mmm 1 3 1* % m& Lita©a 

■ ii^-<D*f^t^-5il^<Dil*fit^ra4 J <D#^ (x, y) 
l=j3lt*B*ttO>*»A f (x, y) I^^titl 

(u. v) t. SI%tt^ftX^ft3tflt 1 2lCcfcor3i 
3t**LfcHa»fifc»tt<D*»AF (u, v) SA^tL 

rf+»:-r-i)„ 

[0095] c i-ei*i®*ffl^f+sa5 1 3 I*. 

(1 ) 

A-1 (y , v) ■ A F (u. v) •■• ( 1 

tmsBi 3 2i4Hi:<Ha»ffiiiii+a)aa*-a« (u, 

v) LT, lSx^CD»2<D?T?lJ^*A 

-1 (y. v) £f+S-r-5, 

[0 0 9 8] ^ftSSP 1 3 3 14. IR 1 <OfTfllE*W-* 
SP 1 3 1 Sl/S 2 (DftJiJ^^ti-egP 1 3 2 CDH"»Sm 

F (u, v) ( = ±A) tfA* 

L. JtlBS: (i) I^S£3f+»:^f75- JRttftffim 

*©aii^(4E (u, v) i^^is-r-siBmis^rBi't'a)^- 
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£ (x, y) iztsif^mmmcD^A f u, y > 
^i*^* (x, y ) [z&\+z>mmm.<D : £ / A& f 

(x, y ) (i. Emffi^f+SSfll 3(Dtil±l^ Ltl* 
[0 0 9 9] fcfc\ tiiA^jiBil^^ 1 1 (C^oTiiR 

(Dil&^teS£ (uj , vj ) t^t&t. ^iia^teB 

(uj . vj ) -^CDS^fiS (uj , v j ) \Z 

$ifc-?&wmtit&m*<D&&i (x, y) iz&tf&mmm 

a>^#£*«). t<D& (x, y) icfcit^^&tl^feS 
(uj , vj ) %<D$i'A(Djc&%}. Ij A-1 (x, 

u j ) - A"1 (y, vj) • A F ( u j , vj ) I 
M(Dt»A f (x, y) ^fHlicfc^o 

[oi oo] HfRfitA<. {WTtfifiafittDcfcd 

mmm^mmui 3\z^x\t. #»LTasa^/£a 
[o 1 01 ] z^mtht^ is^fit^spi 4 

l*. !i3ifil^#f+»Sli i 3^&36?>*tS®*il^W*a> 

(x, y) <D®*fiSO)^»A f (x, y) (C^IV 

[0102] &±lzmWLtz£5\z^ *HJfiff^«llcfcl^ 

a** L*«o!)Jiii^fia(Dfts^Hatt*»tta)*»a) 

;*5t) fr\ B2 0(r^Lt-^*}$ffiX^<h-r^ittSa 
SB 1 O £/E^*if*\ A*M^X h »J —A^r—$ t L 

[0103] ia±a)BieH"c*tt. m&<nz>\s— a±&£ i 

v<?\zttLTmm<Dm&fr%mmirz^tttmx*& 

•So 

[0 10 4] m±l±. miLft*iMLtt3LZ>-?ny? 

^5clrffi5a-r*Ci:tpIfi6-l?fc«o 
[O 1 O 5] C+LlCcfe y, 1 T7 Is— Ap*gCD/h£ t£7U v 

F (u, v) = I x £y A ( u . x > 

) 



O X Ht+tolz&tiL 3? i±T 2t5i> L1S ffi * Siit? - i: 
fcl^t^"*?*** 4£§£0>:7U— AlcMSCfe. -HfrfcBi 

i^»"ca*LW**aat?c t t>*!mx&& 0 

[0 10 6] :?Dy**3«5EIC«»Lfc*^ 

/^^^tic % B#rJi^iRii3ai>^P'>^(Dij*fii-T— 
[0107] *t =% -ttDis. ajueMic^p^^as^B 

ra^ l« «<oaii^cfc *is*ffi(DS»* ^ x — kt 

fc»»L-caa**iTt^S(Z)^. ^P^^<D^SgP(D37 
[0 10 8] 3*5uH**(D"?P ^U— ASCD 

AMic*»$*tfc»"t?aat;i&si*ft<. 3«si#* 

[01 09] mutt&yHDmomi&temzm&n* 

fci>r. « : fa*^LSias$« (wmshuss) 201*. 
n 1 com^a^ uaa^asH 1 o tc * y a^ uita^a 

aA^L««a>3Biaj*fftt?fc*H«a)Bi*ffi 
t^-^^a^l. ^z^^a^Ltt$s^«iaiLrtts^f 

[01 1 o] m^a^L^itbgfi2 oi±. 

h 1 (DS^a^ Lia^8i 1 o *a>a&*na«au?sp 
1 1 itiHi«cD^tg^j#*>. ssaa^eas«ai 1 1 
cfc«aa^ica«LfcSKsaffipa*(oaa^{aa 

(u, v) fcHtfil (u. v) ^is«*r^>o »K*+L 

fcaa^fia (u, v ) (Z>*«ttjaaaj*»iiti-»SP2 

[0111] Ha»rt»«tnt»2 214. i^tits 
««2 1 ic*ya«?*+tfcHa»ffifB*a>fi« (u, 

v) (OMSKA^ilF (u, v) *S (2) 
• A (v, y) • f (x, y) ■•■ (2 
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[:^otttSfl)o C^-C. A (u. x) , A (v, 
y) ttS3c^Sia)ff5«SfRT*fcSo 

[0 112] Za>tHt*fT5H»»^»ffift*»2 2<D 

4ij$^j^H5icjF^ o H5CD#y-cr(4. jaassskja^fisfhff 

£fl 2 2 14. »1 0)SS 1 <DfTM»*ft»W 12 

©frW»*ttlHS 2 2 2 <t. «»Rrt»tt5*tH«2 

23t, IgfWQ JlffifBlf SP 2 2 4 <t . »M2 2 5^ 
[O 1 1 3] mi 0)ff5iJII*ft«ffl2 2 1 14. ffl&^ffi 

sa«si5 2 i fccfeoxaiR**Lfcjiia*fflBi+a>aa* 

teB (u. v) SI*A*Lt, HS^tf>m 1 Offm 
^*A (u, x) Jttlt^o m2<^fr5MS*ft 
2 2 2 (4|W| £ < JSS»£M*<DSi&*MiH ( u , 

v) JMAALt, It££*a>*2<Df*5«SBlSA 
( v , y ) ?:ft3f "^"'So 

[0114] m^f&^m^mtmu 22311 m 1 <d 

frM«*ftJH» 2 2 1 &l/m 2 (Dff 9JS*ft»SS 2 2 2 

1 (u, v) lz»J6-*-4H*fl[ffilH+a)#jS (x, y) 
(DWmMt (x, y) £5E&A*L. -t-aJSPffiA (u, 
x) - A ( v , y) ■ f (x, y) . o£yjg»»j£# 

[01 1 5] ^fSJjnlTfiifaif 2 2 41*. H^Strlc 
J8»ftdWMW*ff«SB2 2 3lCcfcotltSJ^A 

(u, x) - A (v, y) - f (x, y) CDfP (KfR 
fit) £lBlfrr StfHCffll^ft^o 

[0116] *nfi:sp2 2 5(4. jga*^»fflLB*W-»« 

2 2 3|Cj:otA (u, x) -A (v, y) - f (x, 
y) *<ft*S4l*«lz, ^CDf+^St-tCD^ICfcMt 
*S«»n»iifE1tgU2 2 4a)rttd:^DlL, -€■<?) B#jS 
*T?lzHa»Sc»flt5l*tHtW2 2 3fCcfeorfH(**L 
Tl^A (u, x) -A (v, y) ■ f (x, y) CDfO 

mmm) £^to£ 0 ^a*p»iisita52 2 4(D^#(* 

2 5<Dft»*£^(cMffr£*l>5o 
[0 117] Z(DJ:5(CLT. IMattfc^^P^ 
$4a<D^T<DM*<Z>IBSifit f (x, y) *<A;fcL$* 

f (Dlt© f (x, y) IZOl^TCOA (u, x) ■ 
A(v, y)-f(x.y) *<HS»J«#ffiB*ttlMil 
2 2 3dTftS£*U ^(Dftff^^^WtoffffltBltSP 
2 2 4(DI*3# (#J*Htf40) t*<JP*W2 2 5lCTiD» 
£*L&<h. -ttDJDWfSSIx £y A (u, x) - A 
( v , y ) ■ f ( x , y ) tiK S&^<iM«SP 2 1 |Z 

£.r>xmiR£Htzm&fri±Lm (u, v ) a>nsftA^tt 

F (u, v) t LTS»a^ttft*«2 2^&3I^L 

Wfg«7tSP2 3lcHti;fc£*L3o 
[0 118] a/^Lit««5cSS2 3I4. 

#$P2 2^ba3***iSF (u, v) (Ccfcy. a&i^ 

(u, v) >ofce>l4itf. F (u, v) <0U*l£0 



[0 119] [ff 2<D£ffiJBffi] H6I*#5B8I(D*2(D 

[0120] ^EUcasi^r* H^a^Lffi&^gB (W 

Mtl&^gS) 3 0(4. 2^Llf« (WM) (Dia^» 

(4. Miami <Dsaj5»ffifcfei+-&Hi <7>m^iS*^Laa 

I— & ^ o 

[0121] m^SA^ Ltia^S 3 0(4. IMfil 

s^rsp3 1 1. Haa^»fit3E»*sw3 2^. aims 

S#ff*«f 3 3 i . Sj^itt^^gP 3 4 £ . PN%k$W±m 
£P3 5 tfrhffif&Zft&o 

[0122] sa^i4«iiwss3 1 f*ai 

*M£S) £;*£-f£o ^Ttr(4. Sii^fil (u, v) 

*<1 ^tfcStLt^t^o 

[0 1 2 3] flaft*#lt«»*S»3 2I4IH1 *0>H 

2tp«tfey, a&*&»i 

R«1 1 ^S«Lfc#aii^iS (u, v) a>JH3M»j« 

(4. aat?a^Lfli«*asLr^*i6»« (s&#« 
jsa) (as?) s*i6o mtm -\ (Dmm^mxm 

(u, v) dftLT. A > | F (u, v) | "CfcScfca 
icASKS-r-Bo HSS»«»fflO>aE»AF (u, v) = 

±A4U, 2*>L«*R0)aa^«f*. jaasaj«»<stt. 

F (u, v) + AF (u, v) =±A + F (u, v) t 
ftU. 1 SiaA;f£«^liA + F (u, v) >OT?IE 

(u, v) <0-Cftffi*i:So 

[0 1 2 4] HS»j»#fiMfc#»3£SB3 2^1MfiI 

(u, v) |zfctt£H««J*#ffi<D*#*A F (u, 
v) £&5£^£<!=. fig (u, v) (DJS»»J?E#fi&F 

(u, v) (4. a^Litaia^iiF (u, v ) + a 

F (u, v) £t£Z>o 

[0 12 5] P Nj^m±f&U3 5(4. X^<7 h;UfitSfcO) 

a*^LW«a>aa^0)»fti:3B:*Hi«a>ftiEa (x, 
y) C:*fLT. SL^ffl p (x, y) S±j«-rfto 

1 oo>^p*v^ic«ae^ hcDttfg^aiAtrii^(3(4. 

■r-<TG>2A^L«a*H-PN^9Jl^cfeyx^^ h;uffi 

^^ttfril^T'-^f^^Lra^t;^}*^. 



« 
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'So 

[oi 2 6] mmm&mm^ 3 31*. a^Lit«(Ds 
a^<D»*tft4ii«(0H*fliffiiH*a)*A (x. y ) 
iz&i+zwmmomftA f (x, y > t^ti 

(u, v) fc. «i»«J*»«»ft3E*3 2|C*oT* 

Af (x, y)=p(x, y) ■ A"1 

■ A-1 (y, v) 
IC«EoTH*«[(D*»A f (x, y) ^ftS^^o 
[0 1 2 8] CtDtHtSff 5H*1i*»tHttP3 3(0« 

3 14. «1<DfT5»JaE*tHt»3 3 1 * 2 (BfrJiJKSSt 

tf»SB3 3 2i:. sE»ff-»fiP3 3 3 t*^e>«jaa?*i*o 

[0 12 9] m 1 <DfrWK*f|-*« 3 3 1 (4. BUIB»1 

1 tmm^$> 1 ). ffla^tt«a«»3 ucjcotirs 

T\ lt£&tta>ft 1 (DfTWiMSA-l (x, u) £ff-Wf 
3 D — *2(Dfi : 5iJS*ft*SP3 3 2l*±EBl3*a) 
m2<DtT5iJil*tt»SPl 3 2i:H»-efty, ±EH»tt 
^H^caa&^iiB (u, v) Si»A*Lt, 
*a>*2(Dfi : WSHItA-1 (y. v) ^f+Sl-r^o 
[0 1 3 0] *#tHKP3 3 3lt fg 1 <7>ffMSiRffff 

as 3 3 1 si/sg 2 (ommmniuu 332 ot+ssss 

«»J*#ffi<DSE#AF (u, v) PN9K9V±AflS3 
5IZcfeor*rt**tfcPN*W<DaSH»p (x, y) £. 

a*u ±ca (3) [cse5tt»^?T5-tT% nttik 

^^Oil^fi® (u, v) ir*HS-T5H*fil2gH + 

a>#jS (x, y) |Cj3l*4B**a>*#A f (x, y) 
£#<fc£ 0 C<7)^^ltS:$P3 3 3(Cj:oT:*fee>^fciH 

B*fflHfl+a>#ji5 (x, y ) icteit*is*i£a)^»A f 

(x, y) I*. BXffiK&tWSB 3 3a>aj*i LTiHil 

[01 31] Ht/El6$#HS-r^<t. B3fHiS«SU3 4 
I*. B*«*»tf»»3 3 3^6iS6*i*B**ffilH + a) 
M (x, y) 0I*tl(O*»A f (x, y) \Zfcl\ 

[01 32] &±izmwLtz&oiz^ *mmmmizt$iy 

F(u, v)=Z x ^yP ( x ■ y ) 

■ A ( v , y ) • f 
IZft-oTti&t&o --T% A (u, x) , A (v. 
y) f*i£X£gl<0fr5U5*"e&£o 
[0 13 8] C<Dtt»SfT5H*»fifc»ffltt»»4 2(D 

»4 214. (urcff 1 ©*«s»iiKfcit*naftrt#* 

ItSSB 2 2 WSol 1 (Dm 1 0>fir9JS*ft«ffl 2 2 1 

ffffffl 2 23ir, ^S*0ff {UlElSS* 2 2 4i, flD^SP 2 



JiS;KfcH*tt«#tt<D«#A F (u, v) ts PNS 
JIJ**»3 5lCj:or^**lfcP NS5U0)SL8MIp 

(x, y ) £A±l<!= LTSt*"T*o 

[0 1 2 7] CCT?ttB*flt*»tt»»3 3I4. &5£ 

(3) 

( x , u ) 

• A F (u, v) — (3) 

a** Lit*(Daa^tt«a>»s^Ha!a*»iia>ft»(z> 
as) ^> B2oic«Lfcfi£*a«^j&st-r*«ss« 

§>&o Lfctfot, ***»iiic«ft**a^Laa* 

8!3 0$ffll^ll A*H«*<X h 'J— Af-$ 4: L 

Bfc*ri-a^Li«i**i*M^a*«afec4:3i<wiit 

[0 13 3] B8(i**W(D«2a>SIJt»ll|IC««*^- 

a*>LftasacD*^^-r^ r P^^B'efcSo hbi: 
tet^r. «?a^LttuttB (wMjatusHi) 4014. 

B 6 a)*^-a*^ LaiMMSB 3 0 led: y jgfr LlffRjWi 

*&**Lfc* a^Ll»«a>ttiH»»t?a&*B*a)B*ffi 

t*— *sa*u -tc3^6a*L«a*ttaiLrai*-r 
[01 34] B^-a*^ usttugB 4 0 (4. aa^{4«a 

«SB4 1 fc. H«»JiMMttt«M 2 ib. a^L««« 

^354 3 4. PN^?l]£j?£gP4 4i3^6«J«**t4o 

[0135] aa^i4B»s?sP4 1 14. H6(Di?a^ 

LHJA^g«3 0*6!>aii^eBS«SB3 1 £mtt<Dtt 

b 3aa&*Mi«a«siJ3 1 iz^^ti^^ic 
a«Lfcaa»ffim+a)aii*iaB (u, v) ^rcu 
a (u. v) *a*w*. a*5S*tfcaa^ttB (u. 

v) (0«Bl4Ba»«»fflH"irW4 2lciS**t« 0 

[0 13 6] PN^5IJ£jfiffl4 4I4. 8 6 01*8^1 
iI^Sa3 0W(DP N^51J^fiESP3 5 tH«a)«flES' 

j#*>. a^LifiBa)aa*i*i=:aBPN*5ij±rt«3 5 

tf£j*LfcPN*HfcBCPN3R»*±J***. 
[0 13 7] HXftA5HIH-Jtff 4 2 1*. a&&ttB3 

«?»4 i iCctya«**ifcBa*fflH+a>ttB (u, 

v) (Dflftft^iF (u, v) (4) 
"A ( u , x ) 
(x, y) - (4) 

2 sicffiS-TS) Mil CD* 1 (DfT5!l5l*W-JWP4 2 1 

4, »2<DfT5*JS*W-««4 2 2<h. BttBA^HtBB 

ft»ai 4 2 3 t . ^»iP*fitlB1tSP 424t, g)5 4 
2 5 ifr&l*j£S*l£„ 
[0139111 (DfrMWRW-WSM 2 1 f4> 

as«s?4 1 icj:oTa«?*+tfcH5ftttffiM+a>aa^ 

iiH (u, v) $2»A*LT, BSca^COm 1 0)tf9J 

(u, x) ^t+s-f^o — -ft. %2.m^\mm\ 
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»»4 2 2i*igi:<asftaffiia+a)aa^ift« (u, 
v) ji^ir, ttx^cDm 2 (D^mmfK 

(v, y) S'f+ff'^^o 

[0140] mfc%Lmft\mmtmi® 4231*. %^<^> 
mmmt+wu* 2 1 j&ifnz&ftzmmttwni 2 2 

I (u, v) {C^J^-r^>lij^ffi^r e 1*(D#* (x, y) 
CDBISfilf (x, y) RZfPN&m3Ef&%$4 41Z&1)± 
f&Zfr&P M&m&Zim&P (x, y) £3E#A;£lL. 
•^CDfRJSp (x, y) ■ A (u, x) • A (v, y) ■ 

f (x, y) , osys>ssfc^Mt(7)^m^f+#-r>5o 

[0141] mfflJPSfitlBlf §15 4 2 41*. 3Et$,££-C?f:: 

m^^mmmtm^ 4 2 3icj:orf+ff$tifcp 

(x T y) -A (u, x) -A (v, y) ■ f (x, 

y) (mm\A) &tz\ATz>(Dizmi^*iz>o 
[0142] 2 5 \t. m&WLf&ftm^mtm^ 

423l:J;otp (x, y) -A (u, x) -A (v, 

y) ■ f (x, y) mmzti&m^. tmmmmt 
^a>B$^(zfci+^ma*pfffitistt^4 2 4(D\**mt&m 

cfcoTf+ft^ftTl^ p (x, y) - A (u, x) - A 
(v, y) ■ f (x, y) (Dm (HHfit) £*ft&o H 

Mbnmmzmu* 2 ^ommit^omn^^ 2 smiu 

[0143] cKDcfcdlcLT. m&frZt^xfo&yuv 

^4><D^-<r(Diij^(DBJ^1S f (x, y) ^A2lL$§ 

^(Dm'ikOf (x, y) [CO^TCftp (x. y) ■ 
A (u, x) ■ A (v, y) - f(x, y) 

»<ft^mi+s^4 2 3frri+»:^tt. ^(Dtmm^tm 

miiumm^m^A- 2 4(Drt#<!:*><iaS:a$4 2 5izxbm 

( u , x ) ■ A ( v , y ) - f ( x . y ) fr\ 

KiiRSM 1 [z&r>xmtR£*itzm&fritLW (u, v) 

CDjg^^MlF (u, v) £ LTJl^iS^iSttmSP 

[0144] m& Lmm.m.7L%$ 4 31*. j^;gi&j£^Mffif+ 

*SP4 2 £*t£F (u, v) fujcy. g&£*L 

(u, v) >0§bff1^ F (u, v) <0&£l*0 

tf, ^h?fti£&^Hx^tztmj£?&ztxnm^m 

[0145] [i3 (Dnmmi m 1 o it^mmom 3 
(Dmm^mizm^m^m^Lm^mmom^^y 

[o 1 4 6] mi o (a) (Dn^mfrLm&frmw (w 
Mtia^gM) sol*. MfrLmmom&frmw\z!&^ 
tem&fr&mti^tz/^t—z&mfomz&mtz^ 
tiz^-ox, mfrLmm<D& vmmte&ih. wizit^ 

MBW(D £ y /]* * &a^ L ttfftOIM J^St 4 fc ft 

ic, Hutami a>*jfc»!Bi::fci+5tt^a**La&*i£B 



t^ta^s 2 o $itz\tmtm 2 (Dit^ffiicfci-t-sm^a 

[0147] t^a* L^asp 5 2 1± % w^-aa* na 
^S5 1 iCcfcya^Lit*6<ffifta**Lfc»*. *o>a 

iz&oht&o c(Dm^ai* x L3Kaffl5 2icfct^-c2^L 
2<3onj£»®ica3(tsm z F-i2* x L«misa4 o<d«j* 

(B8#HS) fr^mizmMX$Z>&o I". 2A^LW« 

<Dia»tti (u, v) o>H»aja»fitF (u, v> 

(S 4 *<DJa%ftJ$*MtttJtffi 2 2 *fcl*H 8 *<DS3K 

tt*»ffltW»4 2|zJ:y) tmtSft&o 
[0 14 8]f:t\ 0lJ*.tfEI1 1 (a) 
IZ. d(DJHS[»*»«*. (Hl*(Dia»«»tt» 
jfe^SM 2*fcI4H6 4i(DSa»JiE»tt^*^SS3 2 
icft^-^S) S^it^Ltl^a5 5 1 fl(DJS;jfc»n£#ffi 

[0149] Ha»fiR»ttft»»5E«5 1 2 it. m^m 

**LtttH«5 2lz<J: y ^-f — $4xfcSa»fiE» 

iiifrttl (u. v) |c£l*«JfliKftJft# 

flta>^»flt. o*ya3&NLW*a>aa^«*au6Wi=: 

[0 15 0] H^F-SA^LglUifflS 2^^S^a^ 

Lianas 1 wa>H*»j*»ffl*»*sap5 1 2ic37 
r. hi 1 (b) izTft-t&oiz^ 

2i* % «^-a^Ltta»5 2izj:y ^>r — K/*^$**i 
fca^Litffl otitic ti^iis (u. v) icfcit* 
■ttftjMMtaxiHft, y a*^ Lit*a>aa*as 

[0151] CCDcfc^lC. l?a^Lia^»5 1 l^<fc 

y aA^ Ltf «3&<afta**ifciB«^ 6 m^a** L^asp 
5 2icra»a^L«*i**%i-«iiaL. ^(DikthLtz 
a^L««e#. *iM**a>aa^L««a>tta («s> 
tit^*ifcaa»rt»«*«*a^Lia^»5 1 d 

-t*iisJL»o)a^L««(Z)aa^ffl 

d#(DjE LL>mtBa)fflt**©ft* c: t *<Brfi6t 

[01 52] jsas. «*a3b^Laa*«5 1 i^ya^ 
Lit«*<afta**tfcin»*»*t"r**ft 

(b) (DS^a^Lia^i (WMtliX^gfi) 5 0 
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^<7>f£S£«^jIfr La&.?*SG5 1 IC^-f— K/\'>y<7£ 
-t±S <fc a lc LT t^ftl^ 
[0 1 5 3] ^©ffilc. STM^La&^-SPS 1 I::?-* 

0>«fc5>oC4tj&#ij£0 1 2 (a) . (b) ic^-r„ 

[0 15 4] 112 (a) <Dffif&V\t. M^Mfr LSji 

*^Laa»2i55i (rt©#jjttf m i i rcssLfcaasaj* 

*HIS#*5£a5 1 2) ic?* — K/^0-T4. 

[0 15 5] — 012 (b) <D*J*-0I4, Sl^Sfr 

La&^-gss 1 w<z)fla^.ii@i 1 ic^Lka&ajjKfl-a 

m^iS^LSii^-SB5 1 TCDitfr L'fif$Ka&<59-T 

aaftav (so-) £*£as ■ iHii-r6*aatta*&tta 
542 £{ft?u -?-<D*aK:M^#^aigp 542 t*o>S¥«s 

S^m^^Lffla^-SPS 1 (rtCD0iJ?tl4*0 1 1 IciSL 

fcaaaaflaawmaas 1 2) iz?*— K/t?*-*- 

^0)0 

[0 1 5 6] ±ffiftlKfi<I^W^tBg|5 5 4 1 £fcl4 5 4 2 
StTSiSo 

[0157] [ss 4 raaaaa] aca i (ommmmjSL 
t. a&*aa^s&*aa*a»aa#ai::tt#Lfc 

ftaa»as©aa-ci4, «fc«>. * 

Sfc^a^-y-'fX^attrScitfBaifc*. 
T*HJ£^ffiTI4. a&*{ftBI4a&&a#ai=&#1* 

«&*as<D*#dHS<BBi=fcit*a*aa$Hii:: 

[0 1 5 8] 01 3l4*f|BJ©Jg4<D||JS^ffi{r^S^ 
^SANLSii^-gSCDMjS^^-r^a y?0Tfc£o H 
0lz*il>T. LS&&&B (WMiSJX^B) 

6 014, 9^Utt«a>ai&«ttBa>MaK»A^tt«tMr 

l. *<Dni=«r3*aa*ass*s-r**scsaffl-r 



;ife5£S|5 6 2 <t . BSaStfffgSU 6 3 £: . iSStfiiS&SB 
64t, P N^5iJ^iSSP6 5 WmfeW&ZBe 6 

[01 59] jgfjtffi^lSSP 6 6 I4 % a* LW mom&fr 
<DttMLbte&W&<DWM1ii?£fflcp<n : ?r& (x, y) 

itsaaBf (x, y) ^is^^^o jsafeftritatitfi-* 

SP 6 7 l4mriB^ 2 ©HJS^lcfclf^® 8 (DW^f-iifr L 

©■c, (0 8 4 j roa^(4HjstRgi5 4 1 icffi^-rs) a 
(u, v ) (DSisaja^flt f (u, v ) is^itttix 

«?6 6l=J:yR*«l?)*ifcDi*fltffiM + a)#jfe (x, 
y) l-teltSiS^fit f (x, y) , (0 8 4"0>P N^^iJ 
±J*g|54 4|cffi^-r^) PN*a£Aff6 6l::J:Ua* 

*+L^iim (x, y ) iraj-raaaap (x. y j $t 

<tlC BtrlBS (4) tttoTtt*t4. PNI65>i 

±J&SP6 5 S-ffll^l^SldL ID*) P N ^?lJ|Z J; 

(u. v) ^MIHjC (2) lc«£oTB+3f-f;hl4«fc^o 

[0 16 0] nxikA^ttX^Sffie 2I4. cffliii 
*M£» (u. v ) offlaaaaBF (u, v ) $t,t 

\z % SiiMfil (u, v) (Dmfe%U$.'Ai$.(D&ft A 
F (u, v) (SK) f -So 

[O 1 6 1 ] H*fift£$-ttt($B 6 3 14 (HUlB»2CDHffi 
ff$»Icfc(t-5H 6 *(Dil»tt^^a+arg|5 3 3 Izffi^-T-S 
£tf>TK ig^LW$g(7)a^(D^*^^-5ili<ta)iS^ 
flMSSra4>fl)#^ (x, y) irfclt^iS^KDffi^A f 

(x, y) aa^ttBawaue 1 i3«toTas?**i. 
fcaa»ffiiB«f<Daa»(4« (u. v ) <t. sam^ 
tt£#»jes» 6 2 icj: * *ifcHaaBa»a«!)ft 

»AF (u, v) PN^$i]£)i£ai6 5lcJ;oT^lS 

$*tfcPN^?ij<DaiaflSp (x, y ) zxtitLxim 

[0 1 6 2] @*fitffi^Si5 6 4 14. M^fiS^tfl+SSB 6 
3T*4f)?>+1.5®^fiS^M + a)#^ (x, y) 0)li*fit 
©t^Af (x, y) |C^L^, WigtT—Z(0 : £&l$ft 

r> o 

[0 1 6 3] 01 3 ©fllJ&Dftf&l*, =&fi<75iftf^(DTI^ 

ttT?»t;«fe3i=» a*»rit»tt*»»s»6 2i=raii 

4-5iJS^ISST#-5^|rfe4 0 CHICO^T. Ill 6R 

1/01 7 z^mLxm.w-?&o 

[0 1 6 4] 01 6I4. JEiSI ■ #3K7>gffir«feoTH^ 
l5lo6±<5 0)ffiHl^(CilX^oTL^o C<Dcfc5lc, 
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[0 16 5] ZCD^Ki^im-t^^tX^ m 1 3©i : f 
afr LJta^gB 6 0 |c «fc &mtr> Lffi $g0 1 cfc 

l^T, ja&8fej£#fil^J-*£SiS6 2I4. 1*1 
«!>at?*^l=l4a-F (u, v) o £ii#>2 £ t;i§i!r 
lCtt-d-F (u, v) ^tlf LTSlSt 

(4- (5 C0)<5l4s 1 <D£flgJ&&, i£lM4 

[oi 6 6] mi 7tt. w®-^<r)$nyttoBW$: & V >l^£ 

fc-5o Pgll-fcUT. d' 14(5 i y t'>L*#<tS:S£ 

*l.T^-5<k-f So Hjft»rt»fit©tt*(*s 2 5' 

<DFf3PM"t?nfl^pflilU-^9]c*;h<"Cl'»-!> <h i II 

SO^mmit. (2 i - 1 ) 6' frt> (2 i + 1 ) 

[oi 6 7] ccr-14, MSftCkA5HiX»ft£tf 6 2 

14. 1 £Siit:**|cii. i (2 i +1 ) 

<S' -F (u. v) i jOTMkfc&l* (2 i -1) 
6' -F (u. v) 0 *a»jat?»*l=l±, itffl 
ftfc&l* (21-1) 4' -F (u, v) S. i jWfrft 
fcb!4* (2 i +1) 5' -F (u, v) £ % -t4i-P*tSE 

[0 16 8] Ja±©ja*»J*#*a>*#<D*je« 
Bg$*-T 41^24* Lia^gl 6 0 ic J: oTafr Lit 

*tt«l::fclt*JH*»J*#tttf«ififiW> (2 i +1) 

^i:^ 3 l40 3^l^'S3i^tLrL^fct<D^:flJK•r^^l4ctL^o ceo 

?j3£-e(4, a&*ttaJ9&&jft#11ta>Xa-<Z>£ttttl*« 
ft*-*?*, 2 8' \Zfflz_&^tfi<V£Z>a 
[0 16 9] Jil±l4, ^^B^^^^LiSJ^^aic 

[01 70] El 1 4 14. 013 ©IT-IA' 1 LSi&^glE 

6 otH^oe-^-a^Lwsa^^i^An^T. s^-a 

^L(D&HJ$te£&o®^-a^LS&*- ■ *£tti=gS (W 
-S= fcfc. 01 3 <tl^— SP»lrl4H-^F#*#LTfc 

^ o 



[0171] l^gncfcUT. HI 1 3 (DW^Mfr LSii** 

<t. i®*ffi^»fta:SB 6 3 HSRffi^filSB 6 4 t . P 
fitft#SP6 7 t^&«JiES*i-5o 

[0 1 7 2] B^SIfr LftfflSS (WM^ffiSfl) 7 

2 1*. aa^(4sa«su6 1 PN^isises 

BiliHESSlKSP 6 6 i: , Hift»*»ffiW-«»6 7 fc. 

S?SB'6 1 . P N^5ij£i£Sl56 5. Bl^fllSEffifiP 6 6 . R 
tfJH*»J*#ffitW»6 7 1*. S^il^Lii^^7 1 

[0 17 3] Z<D£5l^. n^F&frL&thUl 2 (D — pfl 
0>««B£«*i!^L*li&*6P7 1 £&ffl-r*«J*£SM! 

-r£-<t-e. a^is^L±i^$P7 1 tm^-a^LSfem 
gP7 2vm-mt£m&LTt$^^t&mirz>^ttf»i 

L^abae2o<7)f^titg^i#o^E$ii?i-r^)ii^. a 
im4h 6 (Dm^ii^ Lsa^asa 3 0 1 m s om^skfr 

[0174] [^5 OSIJtefl^fil] El 1 8 l**^§BJ(D|g 5 

[0 1 7 5] ^EHcfcl^T. ■?l^Lia*81 (W 

Msa^ssa) 1 s o(*^m^Kfc/^v^9— ^jsicj: 

!$J&»*t3E/$a5 181t, P N ^?IJ^/SSP 182t, t 
tt»»8H 83t, ttS^jftSBl 84t, 1 1 iS^tl 
SB 1 8 5 t s 12 jS^ffiMSP 186t, 1 
87^ ItSStttSB 1 8 8 kfrt>mJ$.£*l&o 
[0 17 6] a»M»»t*»i 8 1 I*. it^L«$E 

*a»iit;'<#H*»ffilHl+a)ti[a<D**< (a u, a 

v) , (bu. bv) >£ffl»»j*#ffiicfc|»«f::»g 

[0 1 7 7] P N^JIJ^fiPl 8 2(*. X^^7 h;Uj£Si 
[01 78] 1831*. P N S5U±J*S& 1 8 



(21) 



2000-1 65654 



[0 17 9] 8 4li, ttfgffiifcSM S3[Z 

[01 80] 11 1 85!^ m& 

fiKSP i s 1 1:* o t4«s *Lfc#ia»Ma)aas* 

»0*f0» 1 ( a u , a v ) <D. ttS^jglSg 1 8 4 

lc<fcoT«x.tffcSiEfflA/£lt^M (Cd^f*. a**L 
IMHi £ato&t;i#i&l::f*iian. o^ato&fril^lci* 

[oi8i] *2j*«*h»i 8 6i*. mxstjs 

»*t±j££B1 8 1 |Cj;-3T*ril**tfc«-Jia^tt«a)H 
a»«»<DJ*flO»2«» (b u, bv)(D. lft3*S&Sfl 

1 8 4lc«feoT*fiR$ttfcHa«fiR»ffib*. a*u* 
l*iSS»|SlfCiE<lAf£r+SS (CZ-eii. a^L««l£ 

Sto&fc*&lcf*«d^ o£a»&fr«^i::i*Jtan) $ 

[01 82] i£|&2SS*&8B 187(t 11 j£#£jgffl 1 
[01 83] EfgffififcSP 1 8 8 I*. ^ItScS&SP 1 8 7 

[0 1 8 4] CCDj:a(^*^ffi^SlCfclNTI*. SA X L 
»1 8 3ICj:tjX^<7 h;i/ffifk*fftV L^S&CHtSE 
Lfctfot, KXK1MM 8 4<DJBa**JftlzJ:m»6 

«esm 8 6 0)*K»ft«a)Jiia**»*a)»*i=. a 
»*M«f^iCcfc*tttt-wi=**o)***3&«*i:. mn*cD 

fc 3 L aMA< rT HI i: ft & o 

[0 1 8 5] H11 9tt**BB<D«5a>Sll6»»l-«S* 

^a^LttmstBoofliritSs-r^p^^B-e**. i^n 
icasi^-c. m^a^L&ajgs (wm^s81) 1 90 
, i*. mi s^t^a^Lia^gBi soc^y^i 
«ffl*<a«>ix**t/=* a*^L««<©«iffi*rft"cfe*iii« 

[01 se] B^a^ L^tt^s i 901*. nsckA^ 

*t£/£Sfl 191t P N &m±f&U 1 9 2t. ttSffifk 



gp 1 93t, 1 9 4 £ . S1 j£#¥&)ft*Sfl 

195^ *2fift»spiSW-»«1 96t, ¥£U±RSfl1 

9 7 tA^e>*fi£* *i*o saa^»*4^^«P i9ii*. 
mi stDi^i^Laa^ii 8 ocicfcyiifrUffg 

[0 18 7] P N^5IJ£j£Sf 1 9 2 I*. X^<<7 h;Utl£ife 

afcftafr L««a>«HJ^^ 

[0188] ItlgffiffcSB 1 9 3 I*. P N ^5lJ£j£§P 1 9 
2|Zj:or±*S*Lfc»ftia»*JiEiB«<DlI*fit7 s - 

[0189] jE£$&SB 1 941*. El£fi£tfcffi 1 9 3 \Z 

[ o 1 9 o ] m 1 «»¥iSW-*« 1 9 5 I*. S3tftA^ 
»fiK»a>»(D*1 ±IHlttSE*«SH 9 4lcJ:o 

* 2 j£»¥i$Jftlt$fl 1 9 6 I*. 9 

12^, ±!BiS3c^SiSP i 9 4izj:o-c±j£$;lxfc 

[0191] 5|iJ$|J±«tSB 1 971*. 11 riE»¥t&ft*SP 

i 9 5»tf«2rt#¥*tt*»i 9 6icj:orffai$H 

fc2 0(D¥*3fii£i:t$£L. *1 rt»0>Ha»jat»«©¥ 

[0192] buli*. B«-^a>a^ Lit aiMatfi 

«^b(02fr Ltf $g^£±JlcSffi Lfc*&lcoi*TSi91 L 
fc**. #3S9JI*iS« m^(D^y^l*^^^^CD-xv^ 

;i/«fttt^<Da*^LW«aiA^&r/-tc^?>a)a^L , i* 
[0193] &fo\ Miami (DHJS^s-eiSfflLfcn 1 

(DM^mfr LiMgt 3 0 (DflWt&tf H 8 CD «?afr 

L^ati^a4 o<d*ij$. B3o>sijfi»ffii?afflLfcigi 

O (Dl^ 1^ LlMSi 5 O 5 0 0 (DfM, % 

6 o (d«a&^b 1 4 com^a^ li^ ■ tkth^m<o 
Lia^gH 1 8o«mbi 9<Da^a*^L«aj 

OM. CD-ROM. DVD-ROM. 3?a»>tf— x-T 
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